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NOTE ON THE FREE  VIBRATIONS OF AN INFINITELY LONG CYLINDRICAL SHELL.
[Proceedings of the Royal Society, XLV. pp. 443—448, 1889.]
IN a recent memoir* Mr Love has considered this question among others; but he has not discussed his result (equation (95)}, except in its application to a rather special case involving the existence of a free edge. When the cylinder is regarded as infinitely long, the problem is naturally of a simpler character; and I have thought that it might be worth while to express more fully the frequency equation, as applicable to all vibrations, independent of the thickness of the shell, which are periodic with respect both to the length and the circumference of the cylinder.
In order to prevent misunderstanding, it may be well to premise that the vibrations, whose frequency is to be determined, do not include the gravest of which a thin shell is capable. If the middle surface be simply bent, the potential energy of deformation is of a higher order of magnitude than in the contrary case, and according to the present method of treatment the frequency of vibration will appear to be zero. It is known, however, that the only possible modes of bending of a cylindrical shell are such as are not periodic along the length, or rather have the wave-length in this direction infinitely longf. When the middle surface is stretched, as well as bent, the potential energy of bending may be neglected, except in certain very special cases.
* "On the small Free Vibrations and Deformation of a thin Elastic Shell," Phil. Trans. A, Vol. OLXXIX. (1888), p. 491.
t " On the Bending and Vibration of thin Elastic Shells, especially of Cylindrical Form," Roy. Soc. Proo, su/pra, p. 105. [Vol. in. p. 217.]el conception, that radiant heat is of different kinds " ? It was doubtless a most important step when De la Roche and Melloni exhibited the diversity of radiant heat by means of selective absorption; but I do not see how we can regard them as the discoverers of the fact.
